Over the last 2 decades, the cell cycle-associated neuronal death hypothesis has been proposed as a common step for most neurodegenerative diseases in humans, notably for the Alzheimer's disease. Cats infected by the feline panleukopenia virus (FPV) may display viral proteins in Purkinje cells and /or in brainstem and thalamic neurons. This implies a neuronal cell cycle reentry, and indeed, cell cycle S phase markers have been evidenced in neuron nuclei in the affected areas. FPV-infected cats provide a naturallyoccurring animal model to stress the relationship between cell cycle reentry and neurodegenerative diseases such as Alzheimer's disease.
Myoclonus has been reported in the Cavalier King Charles spaniel (CKCS) but its characteristics are not well described.
Medical records were searched for CKCS observed to have myoclonic jerks. 40 dogs were identified (25 female). Most had been referred originally for another disease. The event was described as rapid eyelid blinking with head nodding / shuddering and variable extension down the limbs that could result in falling or stumbling. The movement lasted seconds, had no obvious trigger, was most likely when stationary in a sternal or sitting position and did not appear associated with loss of consciousness. Multiple daily episodes were seen and increased in frequency and intensity with time. The median age of onset was 9 years (interquartile range 7-10 years). 29 of 40 CKCS had brain and spinal MRI. All had chiari-like malformation, 23 of 29 had ventriculomegaly and 19 of 29 had syringomyelia. 11 of 40 dogs had epilepsy (generalised tonic clonic seizures) or other paroxysmal event (episodic falling genetic clear). Age of onset of seizures for 8 dogs with epilepsy was +/-1 year from onset of the myoclonus (median 7 years old). 3 owners reported signs suggesting progressive cognitive dysfunction. Histopathology of the brains from 4 CKCS were unremarkable. Anecdotally myoclonus was improved with levetiracetum and possibly corticosteroids.
Myoclonic jerks are common in older CKCS and should not be assumed to be a consequence of syringomyelia. More evidence is required as to whether there is an association with generalised tonicclonic seizures and mental deterioration.
O4 3D TEXTURE ANALYSIS OF MAGNETIC RESONANCE IMAGES TO DETERMINE HISTOPATHOLOGICAL GRADING OF CANINE MENINGIOMAS
Tommaso Banzato 1 , Giunio Bruto Cherubini 2 , Marco Bernardini 1,3 , Alessandro Zotti 1 . 1 Department of Animal Medicine, Production and Health, University of Padua, 2 Dick White Referrals, 3 Portoni Rossi Veterinary Hospital.
Texture analysis of medical images is an analysis technique that calculates several parameters that describe the homogeneity of the signal within a given region of interest (ROI) .
The aim of this study is to test the possibility to determine the histopathological grading of canine meningiomas by means of 3D texture analysis of Magnetic Resonance (MR) images.
Forty cases of histologically confirmed intracranial meningiomas were selected in the databases of Dick White Referrals (20) and Portoni Rossi Veterinary Hospital (20) . Histopathological grading was performed according to the World Health Organization (WHO) guidelines. Seventeen lesions were histologically classified as WHO grade I, fifteen were graded as II and four were graded as III. Four lesions were purely cystic and were discarded from the analysis. The images were imported in a DICOM format in the freeware software MaZda. 3D reconstructions were performed on post contrast T1 images using the 3D module embedded in MaZda. A ROI was manually placed on the lesion and texture analysis was performed. The most discriminative texture parameters were selected using an appropriate feature reduction method and imported in the B11 statistical module embedded in MaZda. Using a linear discriminant analysis, the software was able to determine the correct histopathological grading of 100% of the lesions.
3D texture analysis of MR images is possibly a very useful tool to determine the histopathological grading of canine meningiomas. Further studies involving a larger number of cases are needed to develop a clinically usable test.
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is excessive and may be confused with epileptic seizure activity. Previously, a frequency of increased sleep movements post-tetanus was reported in 3/38 (7.9%) dogs. a
The medical records of 61 dogs diagnosed with generalised tetanus were reviewed. Eleven dogs (18%) did not survive to discharge.
Twenty-one of 50 surviving dogs (42%) exhibited increased dream activity compared to pre-tetanus with increased vocalisation (12/19; 63%), running movements (17/19; 89%) and twitching (16/19; 84%) .
Of these, 83%, 88% and 63% respectively had not exhibited these behaviours during sleep prior to development of tetanus. Owners rated post-tetanus dream activity as moderate or severe in 12/17 (71%) dogs with 6/17 (35%) frequently feeling the need to wake their dog. Two dogs bit a human during an episode with another falling off furniture.
Onset of the sleep disorder occurred prior to discharge in 5/21 (24%) dogs, with onset within the first two weeks of discharge in 12/13 (92%) dogs. The severity and frequency either improved (7/13 (54%) and 8/15 (53%) respectively) or was unchanged (6/13 (46%) and 7/15 (47%) respectively) in all dogs with complete resolution in 6/14 (43%) dogs within six months.
REM-associated sleep disorder has many similarities to epileptic seizure activity. This disorder is seen in almost half of dogs that survive tetanus and should not be confused with epileptic seizures. We investigated the expression of 14 microRNAs (miR-10b-5p, miR-19b, miR-21-5p, miR-30b-5p, miR-103a-3p, miR-124, miR-128-3p, miR-146, miR-155-5p, miR-181c, miR-210, miR-194-5p, miR-633, and miR-922) in cisternal CSF samples of 20 dogs examined at the Hospital for Small Animals of the University of Edinburgh. Clinical history, neurological examination and a combination of diagnostic procedures including MRI, CSF analysis and histopathology were used to reach a diagnosis. The samples were assigned to 5 groups based on the diagnosis; inflammatory conditions (2 dogs with steroid responsive meningitis-arteritis, 1 suspected necrotizing meningoencephalitis, 1 polyradiculoneuritis), neoplastic conditions (2 with suspected histiocytic sarcoma and 2 gliomas), canine degenerative myelopathy (2), idiopathic epilepsy (6) and 4 dogs with neurological signs not associated with CNS disease (2 idiopathic vestibular disease, 1 otitis, 1 soft tissue sarcoma).
Eight of the 14 microRNAs (miR-10b-5p, miR-19b, miR-21-5p, miR-30b-5p, miR-103a-3p, miR-124, miR-128-3p, miR-146 ) showed a consistent expression among the five groups. In particular, miR-21-5p and miR146 appeared to be upregulated in dogs with neoplastic conditions compared with dogs in other groups. To better understand morphological change in SM a novel machine learning approach was developed which removes observer bias. 24 CKCS were grouped into SM absent (16 SMO) and clinical SM (8 SM2), based on clinical history and MRI. CKCS with CM associated pain (SM0) were explicitly excluded. A midline sagittal MRI of the head and neck of a typical CKCS with no SM was chosen as a reference.
The remaining 23 MR images were mapped to the reference image using DEMONS (non-linear) image registration, producing a 2D deformation map for each case. Pixel direction and magnitude of the mapping deformation were used as candidate features for automatically identifying SM2 morphology from normal SM0 using a Support Vector Machine classifier. This produced > 95% sensitivity simultaneously with >92% specificity. The classifier results were mapped back to the reference image, which demonstrated morphological change in the soft palate.
The method can be applied on a variety of different neuro-pathologies and breeds to facilitate diagnosis and understand the location of abnormal morphology. The findings from this study will be used to direct future work in improving the diagnosis and understanding the pathogenesis of the condition. The deviation of 20 target points revealed mean needle placement error of 0.58 mm (SD 0.34). Therefore, MRI-based patient-individual stereotactic brain biopsy device reaches higher accuracy than most other described brain biopsy systems. One of the most common chronic neurological disorders in dogs is idiopathic epilepsy (IE) diagnosed as an exclusion of structural changes in the brain. In the current study the hypothesis should be proven that subtle grey matter changes occur in epileptic dogs. Therefore, grey matter volume (GMV) was determined in one dog breed to receive an approximately uniform brain shape. GMV of 5 healthy Beagles was compared with GMV of 10 Beagles with seizures, 5 dogs with IE and 5 dogs with structural epilepsy (SE), using voxel-based morphometry.
T1W images of all dogs were prepared using Amira6.3.0 for brain extraction, FSL4.1.8 for registration and SPM12 for realignment. After creation of tissue probability maps of cerebrospinal fluid, grey and white matter from control images to segment all extracted brains, templates for each group were constructed to normalize brain images for parametric statistical analysis, which was achieved using SPM12.
Epileptic Beagles displayed reduced GMV in olfactory bulb and cortex, especially in temporal and occipital lobes. Beagles with IE showed decreased GMV in olfactory bulb, temporal lobe and cingulate gyrus, Beagles with SE mild GMV reduction in temporal lobe (p < 0.05 FWE).
These results suggest that, as reported in epileptic humans, focal reduction in GMV also occurs in epileptic dogs. The number of cervical vertebrae in mammals is highly conserved at seven; and homeotic transformations of cervical into thoracic vertebrae are rare in most species. Hox genes are behind this evolutionary conservation because their abnormal expression leads to changes in the number of cervical vertebrae, but also other congenital malformations, neural problems, increased susceptibility to early childhood cancer and stillbirths.
The aims of this retrospective observational study were to describe the frequency and type of C7 homeotic transformation in Pugs, and their association with the presence of other vertebral malformations.
Computed tomographic studies of 99 Pugs, 53 whole body and 46 cervico-thoracic vertebral column were reviewed. All dogs were neurologically normal. 49.5% showed C7 homeotic transformation. The changes were unilateral in 32.7% of the cases with the left side affected more frequently (75%). 21.8% showed a small hypertrophic transverse process, 19.2% a large hypertrophic transverse process, 33.3% a small rudimentary rib and 25.7% a large normal rib. At least 83.7% of the cases with C7 homeotic transformation had an abnormal vertebral formula or presence of thoraco-lumbar and/or lumbo-sacral homeotic transformations. We additionally reviewed orthogonal cervico-thoracic vertebral column radiographs of 35 neurologically affected Pugs with clinically relevant thoracic vertebral body malformations and 35.3% showed C7 homeotic transformation. C7 homeotic transformation is common in Pugs and can be associated with other vertebral malformations. Further studies looking at the role of Hox genes in Pugs with vertebral malformations are warranted.
O12 TRANSTHORACIC APPROACH TO THE CANINE THORACIC SPINE: AN ANATOMICAL DESCRIPTION
A. Cloquell 1 , I. Mateo 1,2 . 1 Hospital Clínico Veterinario -Universidad Alfonso X el Sabio, Villanueva de la Cañada, Madrid, España, 2 Hospital Veterinario VETSIA, Leganes, Madrid, España.
In veterinary medicine, surgical management of diseases affecting upper thoracic spine is traditionally performed by means of dorsal approach. However, this approach gives limited access to vertebral bodies, which is necessary for proper implant placement when spinal realignment and/or stabilization are required. The purpose of this study is to describe a lateral transthoracic approach to T1-T11 vertebral bodies detailing specific neurovascular structures at risk during the procedure (both left and right sides). We also describe implantation corridors in canine T1-T11 vertebral bodies using computed tomography.
Vascular anatomy of the thoracic spine was visualized in small and large breed non-braquicephalic canine cadaveric models after liquid colored latex injection. Red latex was injected in the common carotid artery after ligation of the abdominal aorta. Blue latex was injected in the jugular vein after ligation of the vena cava. Then, routine transthoracic approach and dissection was performed to identify relevant neurovascular structures. Afterwards, computed tomography of the spine model was performed to allow determination of safe implant corridors in T1-T10 vertebral bodies. T1-T4 vertebral bodies and their respective dorsal intervertebral arteries and veins were hidden by the longus colli muscles. On the right side, the presence of the azygos vein complicated visualization of vertebral bodies.
The surgical technique described here is a relatively simple approach to the upper thoracic spine, allowing an excellent visualization of left side T4-T10 vertebral bodies. Although more challenging, left access to T1-T4 and right access to T1-T10 vertebral bodies, is also possible. The aim of this study was to develop a novel surgical system for the stabilisation of congenital thoracic spinal malformation with the following objectives: i. titanium implants to facilitate postoperative MRI and avoid potential polymethylmethacrylate complications such as increased risk of infection, ii. easily removable implants to facilitate revision surgery, iii. optimal trajectories for the placement of screws, iv. ease of use and reduced surgical time compared to other techniques.
The system utilises a custom-made 3D printed titanium plate and drill guide. CT scans of the vertebrae from four dogs with congenital thoracic spinal malformations and chronic paraparesis were exported into medical image processing software to produce virtual models of the plate and drill guide. The plate was electron beam melting (EBM) manufactured in Ti6Al4V titanium alloy, and was designed to stabilise at least five adjacent vertebrae by contouring the bones. The custom guide was stereolithography (SLA) manufactured in plastic polymer, and designed to drill pilot holes for 2.4 mm or 2.7 mm titanium screws to be inserted through the dorsal aspect of the transverse processes into the pedicles and vertebral bodies. 2.0 mm screws were incorporated into the dorsal spinous processes in later models. Postoperative CT was performed immediately after surgery and at approximately 6 weeks.
All dogs improved in their ability to walk postoperatively and had a good outcome with no sign of implant migration. The system underwent several revisions during development to improve accuracy of pilot holes and the most recent version meets our objectives. Eighteen pugs with thoracolumbar SAD following meningeal (dura mater and arachnoidea) resection surgery were retrospectively evaluated. Pugs were included if they had surgical/histological confirmation of thoracolumbar SAD with full clinical records and follow-up of at least 6 months following surgical management. Short-term outcome was considered at 6 months and long-term outcomemore than 1 year following surgery. Outcome was considered good if dogs improved motor and/or fecal/urine continence function and poor if both or one of these functions were worsened compared to the preoperative status.
Male middle-aged and older pugs were predisposed to suffer from thoracolumbar SAD (mean age at presentation 7.4 years, 77.78% males). Short-term outcome was available in 18 dogs and was graded as good in 77.78% of patients. Long-term outcome was available in 15 patients and was graded as poor in 86.67% of dogs, with recurrence of clinical signs affecting 66.67%.
This study suggests that pugs with thoracolumbar SAD do not have a favourable long-term prognosis after surgical treatment for reasons yet to be explored. This case series describes the clinical presentation, magnetic resonance imaging (MRI) findings and outcome in 7 dogs and 1 cat with recurrence of neurological deficits after surgery for spinal arachnoid diverticula (SAD).
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The medical records were searched retrospectively. Patients were included if they had an initial improvement but showed signs of deterioration at least 6 months after surgery for SAD and if they underwent repeat MRI.
On repeat MRI, 3 cases showed clear regrowth of diverticulum, 2 cases showed mild to moderate dorsal compression at the previous laminectomy site (presumed to be the laminectomy membrane) and 3 cases showed herniation of the spinal cord through the laminectomy defect associated with a stellate appearance of the spinal cord with small multiloculated areas of dilation of the subarachnoid space. Half the cases underwent a second surgery and in those in which repeat MRI had revealed SAD recurrence, the clinical signs improved. The other four cases that were managed medically did not show significant improvement of the clinical signs and two of them deteriorated with time.
This case series shows that recurrence of neurological signs after surgery for SAD is not always secondary to diverticulum reformation. Therefore, performing advanced imaging is recommended to identify the cause of the deterioration and decide on the most suitable treatment options. To the authors' knowledge, this is the first case series reporting the repeat MRI findings in cases with late recurrence of neurological deficits after surgery for SAD.
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ADMINISTRATION OF RECTAL LEVETIRACETAM (LEV) IN DOGS AFFECTED BY CLUSTER SEIZURES (CS) AND STATUS EPILEPTICUS (SE)
G. Cagnotti 1 , R. Odore 1 , G. Gardini 1 , S. Amedeo 1 , I. Bertone 1 , G. Guerriero 1 , L. Lentini 1 , E. Dappiano 1 , A. D'Angelo 1 . 1 Department of Veterinary Science, University of Turin, Italy.
CS and SE are frequent reasons of presentation to Emergency Services.
LEV has been increasingly used for seizures control in dogs. A previous study proved the achievement of sustained serum drug concentrations after the administration per rectum of LEV in healthy dogs.
The purpose of the study was to determine pharmacokinetics of rectally administered LEV in dogs with CS or SE and potentially in treatment with other anti-epileptic drugs. The secondary aim of this study was to obtain preliminary results on its clinical efficacy.
Eight client-owned dogs were enrolled. Plasma concentrations of LEV (measured at 0, 30, 60, 90, 120, 180, 240, 360, 720 and 1440 minutes after drug administration) reached the target range at the second experimental point (T1 -30 min) in all but 1 patient. At T1 mean concentration was 29,72 AE 16,03 μg/ml. Plasma concentrations remained above the minimum target range (5-40 μg/ml) in all patients until 240 min and in 7/8 patients until 360 min. In 2 patients already administered with phenobarbital (PB) for more than 6 months lower peak concentrations and more rapid clearance of LEV were observed. 75% Of patients didn't experience any seizures in the 24h after the hospitalization.
The results support the use of rectally administered LEV in the management of CS and SE. We hypnotize that the lower concentrations of LEV observed in 2 patients were due to the concurrent administration of PB and to its well known effect of induction of drugmetabolizing enzymes. The hippocampal asymmetric ratio in the IE group was significantly larger than in the N group (p<0.01). In the IE group, 60% (12/20) of the dogs had a unilateral decrease in the hippocampal volume with a 6% cut off threshold asymmetric ratio. Of those animals, 33.3% (4/12) had PD in the temporal leads, reflecting pathological temporal lobe activity. In 75% (3/4) of those dogs the PD correlated with a decreased hippocampal volume on the same side.
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The results indicate an association between the presence of PD and a decrease in the unilateral hippocampal volume in some cases of canine An inexpensive and easily available method for objectively identifying and grading pelvic limb ataxia in dogs in the clinical setting is urgently needed. An alternative approach to conventional gait analysis techniques is the use of accelerometers attached to the body. They have the advantages of being low cost and allowing non-restrictive evaluation in a normal environment.
The purpose of this prospective study was to perform gait analysis using a lumbar accelerometer in dogs with pelvic limb ataxia and healthy controls; and assess whether the data obtained could be used to differentiate these 2 groups.
Fifty-three dogs (21 healthy controls and 32 dogs with pelvic limb ataxia) of different size breeds were included. All dogs were walked in a straight line, on a non-slippery surface, at a slow walking pace for 50 meters using a short lead. Acceleration signals were measured using a wireless tri-axial accelerometer that was secured with an elastic band at the level of the fifth lumbar vertebra. The average and coefficient of variation of the peak-to-peak amplitude was calculated for each acceleration component (x: Cranio-caudal, y: Latero-lateral and z; Dorso-ventral). Mann-Whitney test was used to compare groups (p<0.05).
A significant difference between affected and control dogs was identified in the coefficient of variation of the x axis (p<0.0001).
The results of the present study suggest that the coefficient of variation of the cranio-caudal axis could represent an objective measure of pelvic limb ataxia in dogs. Further longitudinal studies in a larger number of cases are indicated. Recent research indicated serum anti-ganglioside antibodies as a potential marker for acute canine polyradiculoneuritis (ACP), with such antibodies reaching a sensitivity of 60% and a specificity of 97% in a small cohort of Italian dogs (n=25). This multicentre study aims to validate previous results in a larger, geographically more heterogeneous canine population.
O21
In the 3 rd and final year of this study, to date 285 serum samples submitted from 12 institutions in five countries have been examined for antibodies against 10 common glycolipids and their heteromeric dimers with recently developed combinatorial microarrays. These comprised sera from 109 dogs with the presumptive diagnosis of ACP based on clinical and electrophysiological findings (ACP), 8 dogs in which ACP could not be excluded (possACP), 82 dogs with other peripheral and cranial neurological, neuromuscular and muscular disorders (ONM), and 86 neurologically inconspicuous dogs (CTRL).
The predominant binding pattern observed was against gangliosides GM2 and/or GA1 and their associated dimers. Overall, 67/109 ACPsera contained such antibodies, with 42 dogs exhibiting anti-GM2 reactivity, 6 dogs exhibiting anti-GA1 reactivity and 19 dogs exhibiting both. Additionally, 3/8 possACP-dogs had anti-GM2 or anti-GA1 antibodies, whilst 14/82 ONM-sera and 8/86 CTRL-sera exhibited antibodies with such binding patterns. For anti-GM2 and anti-GA1 antibodies combined, the serum screens at this stage reached a sensitivity of 61.5% and a specificity of 86.9%. More detailed investigations into the different subgroups are underway and several other institutions have confirmed their intention of contributing to this study. A final update of the results will be provided.
O22 VENTRAL PLATE FIXATION OF CAUDAL VERTEBRAL FRACTURES AND LUXATIONS IN 31 CATS: CLINICAL CASE REPORT
A. Barut, B.F. İnce, A. Nişancı. Petcode Animal Hospital, Ankara, Turkey.
There is an indication for surgical reduction and stabilization of unstable vertebral fractures and luxations (VFLs) with active parenchymal compression. There are different techniques described with dorsal/dorsolateral approaches for surgical stabilization of caudal VFLs in cats but in caudal lumbar region, finding safe implantation corridors is difficult, plate placement and the angle of pin/screw insertion is limited due to the presence of the ilium laterally. The lumbar spinal nerve and nerve roots need to be protected more carefully in the caudal lumbar region.
Abdominal approach and ventral plate fixation was chosen as the stabilization method for 31 cats with caudal VFLs. The main purpose of this study was to evaluate the success rate, feasibility and advantages of vertebral plate fixation in VFLs of cats. X-rays, CT and 3D reconstructions were used for preoperative planning. Median laparotomies was performed, fracture/luxation site was reached easily following retraction of abdominal organs and dissection of caudal aorta. Mini dcp or locking plates and preoperatively measured screws were used for stabilization.
In this study, it was seen that ventral stabilization of VFLs were giving great stability to fracture/luxation site. Although it is looking as a challenging approach, it was found that ventral abdominal approach to this region was simple with careful dissection and protection of aorta.
Reduction of the fracture/luxation was found easy with direct manipulation of vertebral bodies, and correct preoperative screw length determination and careful drilling is essential but with proper technique there is less risk of iatrogenic neurological damage. Cranioplasty is an important step to protect the brain after removal of large tumors or repair of extensive fractures following head trauma.
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The goal of this study is to compare outcome and complication rate of cranioplasty performed with either a combination of a flexible titanium mesh and polymethylmethacrylate (PMMA) or skull reconstruction with the DePuy Synthes Low Profile Neuro System ® . In the titanium-PMMA group a flexible 0.2 mm titanium mesh was trimmed to the size of the skull defect and covered with PMMA to reach sufficient stability. In the Low Profile Neuro System ® group rigid mesh or bars and self-tapping screws were used to close the bone defect.
Nine dogs and four cats were enrolled. Median age was 10 years. The causes for craniectomy included osteosarcoma (2/13), multilobular osteochondroma (4/13), meningioma (4/13), fibrosarcoma (1/13), lymphoma (1/13), and trauma (1/13).
In seven dogs and one cat the titanium-PMMA combination was used to cover the frontal sinus (n=2) and lateral skull defects (n=6). Three dogs underwent radiation therapy. Median follow-up time was 12 months. Complications included infection (n=1) and implant migration (n=1). In three dogs, two cats, and two additional dogs from the titanium-PMMA group the Low Profile Neuro System ® was used to close the frontal sinus (n=4) and lateral (n=3) Atlantoaxial (AA) instability or luxation is in general a congenital or developmental disorder that typically occurs in young and toy breed dogs. Several techniques for surgical treatment in dogs with atlantoaxial luxation have been reported. The use of butterfly locking plate for stabilisation of AA luxation has been reported in 3 dogs.
The purpose of this study was to evaluate the applicability, long-term outcome, and major complications following ventral stabilisation in dogs with AA instability using a butterfly titanium locking plate (BTLP).
Medical records of dogs diagnosed with AA luxation were retrospectively reviewed. Inclusion criteria included; a) AA luxation confirmed by XR, CT or MRI, b) ventral stabilisation using BTLP, c) neurological status available at admission, discharge, postoperative (1-4 weeks) and > 6 months follow up.
The atlantoaxial joint of each dog was surgically stabilized through a ventral approach using a titanium 2.0 mm locking butterfly plate.
Ten dogs were included. One dog died during the perioperative period. Nine of ten dogs (90%) improved neurologically after surgery (1-4 weeks). After 6 months, re-examination or telephone follow-up results were; 7/9 (80%) of dogs did no present neurological deficits and 2/9 (20%) were ambulatory presenting some residual deficits but improved neurologically. There were no long-term complications resulting in serious neurologic deterioration or that required additional surgery.
Adequate stabilization of the vertebrae and improved neurologic status were achieved in the majority of dogs of this study using ventral stabilization technique with BTLP. This technique is another effective treatment for AA luxation in dogs. Of the 26 samples with a NCC >5 cells/uL, the ProCyte demonstrated ≥10 cells/uL in 24 cases (92%), with in-house cell counts being a mean of 1.52 times higher than the external NCC. Qualitative assessment of the ProCyte dot plots or differential cell counts appeared to correlate well with the external laboratory differential cell counts.
In-house CSF analysis using the Idexx ProCyte Dx ® should not currently be used as an alternative to validated external laboratory analysis, but may be of use to support a clinical suspicion in an emergency or out-of-hours setting pending these results. Meningioma is the most common primary brain tumor in cats and less frequently affects the spinal cord. Cycloxigenase-2 (COX-2) expression has been described in human and canine meningiomas, but there is no information regarding feline meningiomas.
This study was aimed to investigate COX-2 expression in feline meningiomas, and the possible association between COX-2 immunoreactivity and tumor grade.
Fifteen samples of histologically confirmed meningiomas were subjected to a standard, two layered, indirect immunohistochemical method using a rabbit polyclonal anti-murine COX-2 antibody. Negative control sections were prepared for each meningioma sample using normal goat serum instead of the primary antiserum. Sections of feline mammary adenocarcinoma were used as positive controls.
Following immunolabeling, the neoplastic cells exhibiting positive COX-2 expression were graded according to staining intensity and distribution. The study included 8 low-grade (WHO Grade I) and 7 high-grade (WHO Grade II) meningiomas. All tumors (15/15) were immunoreactive to COX-2. The expression of COX-2 was not significantly correlated with WHO Grade. Interestingly, COX-2 expression was significantly associated with the presence of necrosis.
Our study suggests that there are no differences in patterns of COX-2 immunoreactivity between WHO Grade I and Grade II meningiomas in cats, as it happens in dogs. However, the association of COX-2 and necrosis points to a potential area for therapeutic intervention with selective COX-2 inhibitors. Sixteen dogs (8 per group) were recruited. There was no significant difference in control site MST. Injury site MST did not differ between groups at the start of the study but started to diverge at 14 days and by 42 days the mean MST values of treatment and placebo group were 9.13lbs +/− 1.94 and 7.15lbs +/− 2.13 respectively and there was a significant difference between groups (p=0.031).
We conclude that PEMF may reduce post-operative pain and/or neuropathic pain in the long term in dogs following hemilaminectomy due to acute TL-IVDH. Nerve biopsies can be essential for clinical work-up of neuromuscular patients. Specific diagnoses, however, may warrant markers to address molecular and subcellular targets of neuropathies, confined to the axon, Schwann cell compartments or specific fibre subunits, to be seen in teased fibres only. Detection of certain epitopes requires denaturating retrieval techniques that shorten and coil-up nerve fibres and significantly complicate microscopic evaluation.
In order to facilitate the microscopic approach, to guarantee for representativity, reliability and reproducibility of staining, we evaluated 614 nerve fibres, teased onto standard slides and tip-fixed with four different adhesives. The slides were frozen at -20 C, thawed, and underwent microwave treatment in citrate buffer and coverslipping.
The results were evaluated with regards to adhesion of fibres, encasement of fascicles, diffluence of the glue, its thermal and chemical resistance and possible interference with staining.
Out of 4 glues, cyanacrylate and epoxy adhesive both allowed for a representative yield of uncoiled fibres and proper coverslipping.
Microwave resistance was 100% in the epoxy compound, but a significant interference with immunostaining was noted. Cyanacrylate allowed for specific immunostaining across all fibres but about 17% of glue dots came off in hot citrate buffer. Urethane based adhesives were discarded for less favourable to poor performance.
Tip-fixation of peripheral nerve fibres using glass adhesive pave the way for representative immunostaining of valuable tissue harvested through nerve biopsies. Easy practice renders broad use in veterinary laboratories realistic and will help to improve intravitam diagnosis and subclassification of neuropathies in domestic animals. Vertebral canal stenosis due to articular processes hypertrophy has been reported only once in cats and it was thought to be secondary to diffuse idiopathic skeletal hyperostosis, in a phenomenon known as adjacent segment disease. The aim of this report is to describe two cases of thoracic articular processes hypertrophy in cats and their outcome after decompressive spinal surgery by unilateral approach.
A 9 year-old neutered female British Shorthair cat (cat A) and a In conclusion articular processes hypertrophy should be included in the differential diagnosis of adult cats with chronic slowly progressive myelopathy. Additionally, this report suggests that modified dorsolateral laminectomy might be an appropriate treatment in these cases. Long-term urinary (UI) and/or faecal (FI) incontinence have been reported in up to 32% of dogs with T3-L3 acute non-compressive nucleus pulposus extrusion (ANNPE). The aim of this retrospective study was to investigate risk factors for development of UI/FI in dogs with T3-L3 presumptive ANNPE diagnosed based on previously reported clinical and MRI findings. One hundred and forty-three dogs were included. UI/FI occurred in 9% and 23% of dogs respectively.
Presenting neurological grade and the need for pharmacological bladder management immediately after diagnosis were the only predictors of long-term UI in multivariate analysis. Presenting neurological grade and a cross-sectional area of the lesion ≥40% of the spinal cord area on T2W MR images were the only variables associated with long-term FI in multivariate analysis. Not administering NSAIDs following diagnosis was significantly associated with both UI and FI in univariate but not multivariate analyses. Spinal cord injury caused by ANNPE at T11-T12, T12-T13 or T13-L1 was significantly associated with FI in univariate but not multivariate analyses compared to ANNPE at L1-L2, L2-L3, L3-L4.
In agreement with previous data on thoracolumbar spinal cord injury in dogs, the presenting neurological grade was the most important predictor of UI/FI in dogs with ANNPE. The cross-sectional area of the lesion appears to play a greater role in predicting the occurrence of incontinence than the longitudinal extension of the lesion, probably reflecting involvement of specific white matter tracts. The roles of the affected spinal cord segment and the administration of NSAIDs following diagnosis deserve further investigation. Here we show that endoscopic harvesting of OECs via the nasal passages is clinically feasible. This technique is less invasive that a rhinotomy and paves the way to dissemination of this therapy and future clinical trials using OECs. Recent research indicated serum anti-ganglioside antibodies as a potential marker for acute canine polyradiculoneuritis (ACP), with such antibodies reaching a sensitivity of 60% and a specificity of 97% in a small cohort of Italian dogs (n=25). This multicentre study aims to validate previous results in a larger, geographically more heterogeneous canine population.
In the 3 rd and final year of this study, to date 285 serum samples There is a high prevalence of hemivertebra in French bulldogs, Pugs and English bulldogs. Although the prevalence of hemivertebra is lower in Pugs, its occurrence is more likely associated with clinical disease. The aims of this study were to evaluate if hemivertebra subtype would be associated with breed and spinal kyphosis. The aims of this study were to evaluate the prevalence and anatomical characteristics of thoracic caudal articular process (CAP) dysplasia in neurologically normal French bulldogs (FB), English bulldogs (EB) and
Pugs. It was hypothesized that CAP dysplasia is common in all three evaluated breeds and that breed specific differences exist in its prevalence and anatomical distribution.
In this retrospective descriptive cross-sectional study, CT scans of the thoracic vertebral column of neurologically normal FB, EB and Pugs were reviewed for the presence and location of CAP hypoplasia and aplasia and compared between breeds. 271 dogs met the inclusion criteria: 108 FB, 63 EB and 100 Pugs.
70.4% of FB, 84.1% of EB and 97.0% of Pugs showed evidence of CAP dysplasia. Compared to FB and EB, Pugs showed a significantly higher prevalence of CAP aplasia, but also a lower prevalence of CAP hypoplasia, a higher number of affected vertebrae per dog and demonstrated a generalized and bilateral spatial pattern more frequently.
Furthermore, Pugs showed a significantly different anatomical distribution of CAP dysplasia along the vertebral column with a high prevalence of CAP aplasia between T10 and T13. This area was almost completely spared in FB and EB.
As previously suspected, CAP dysplasia is a common finding in neurologically normal Pugs but this also seems to apply to FB and EB. We hypothesize that the higher prevalence of clinical sequelae in Pugs is not only caused by the higher prevalence of CAP dysplasia but possibly also by the breed specific anatomical distribution.
POSTICTAL TRANSIENT HYPERAMMONEMIA IN THREE CATS.
M. Svensson 1 , S. Van Meervenne 1 Anicura Läckeby Djursjukhus, Läckeby, Sweden.
Postictal transient hyperammonemia is described in human medicine secondary to tonic-clonic seizures. The extensive muscle contractions lead to increased production and thereby increased plasma levels of ammonia. In patients with normal liver function the ammonia is rapidly cleared from the circulation and plasma levels soon return to normal.
In humans, it is not related to adverse outcome.
The aim of this case report is to describe postictal transient hyperammonemia in three cats presented at Anicura Läckeby Djursjukhus for generalized seizures (cluster seizures or status epilepticus). At admission, all three cats presented with high plasma levels of ammonia (153, 187 and 195 μmol/L respectively, ref. 0.0-95 μmol/L) that normalized rapidly with seizure control; in one cat within two hours. Two out of three cats were euthanized before discharge due to poor seizure control. The third cat showed no evidence of liver disease when examined further.The authors believe that postictal transient hyperammonemia occurs in cats and that it potentially could lead to incorrect diagnosis of hepatic encephalopathy. Prospective studies should be able to determine how frequent it occurs, its temporal association and its prognostic value in cats with generalized seizures.
AUDIOGENIC REFLEX MYOCLONUS IN A GERIATRIC DOG
K. Santifort 1 , W. Bergmann 2 1 Veterinair Verwijscentrum 'de Pietersberg', Oosterbeek, The Netherlands, 2 Veterinary Pathological Diagnostics Center, University of Utrecht, The Netherlands.
Startle syndromes and reflex epilepsy have been described in humans and animals. These disorders have variable clinical manifestations. This case describes the phenomenology and pathological findings of a dog with a stimulus-induced disorder: audiogenic reflex myoclonus (ARM).
A twelve-year-old male castrated canine crossbreed was presented with a recent onset of what the owner described as 'shock-like twitches' which were evoked by various high-pitched noises (such a jangling of keys on a chain). Videos of these paroxysms showed the dog experiencing sudden, brief, involuntary (head / body) muscle jerks and blepharospasms after auditory stimuli, not unlike the startle reflex.
The episodes occurred daily (10-20 times/day). The dog was subjected to a neurological examination and additional tests were discussed. Levetiracetam was initiated (20 mg/kg thrice daily) with no effect.
Postmortem histopathological evaluation of the dog's brain showed multifocal age-related changes in the cortex, thalamus, basal ganglia, midbrain and brainstem (lipofuscin deposits and mild gliosis). We postulate that the clinical signs were a consequence of startle reflexpathway dysfunction leading to ARM. An epileptic nature cannot be excluded. Epilepsy is usually inferred if generalized tonic-clonic seizures occur in the same patient, which was not the case here. This is the first case description of a dog with geriatric onset of reflex myoclonus that has been submitted for pathology. Epilepsy is the most common chronic neurological disorder in dogs.
INVESTIGATING THE USE OF DIETARY SUPPLEMENTS IN DOGS WITH IDOPATHIC EPILEPSY
Diet has been shown to have a positive impact upon the seizure activity and behaviour of dogs with idiopathic epilepsy, and commercially available diets or dietary supplements (DS) are increasingly marketed to help manage a variety of health conditions. There remains a lack of data of diet and dietary supplementation of dogs with epilepsy, and how this could impact epilepsy management.
An online survey was designed to assess how and why owners of dogs with idiopathic epilepsy use diets and DS. In total, 186 valid responses were received. The study cohort consisted of mainly male neutered (45.2%), pure-breed (83.7%) dogs with a mean age (months) AESD of 68.9AE32.9 months. Over half of owners (52.6%) administered DS; the most common being coconut oil (40.8%, milk thistle (35.7%), fish oil (34.7%), cannabidiol oil (15.3%) and Medium-chain Triglyceride (MCT) oil (13.3%). While only 20% of owners consulted their vet, the most common source advice on DS use was online owner support groups (50.5%). Beside the protection from potential drug side effects (57.3%), owners used DS to try and reduce seizure frequency (79.6%) and severity (56.3%).
As pharmcokintetic properties of anti-epileptic drugs can be influenced by other medications or diets, DS may also affect their efficacy, absorption and clearance. Owners commonly use DS, which should be considered when taking a history, as it might influence epilepsy management. Understanding the complex relationship of medication and diet will improve future management of epileptic patients. This report describes the clinical, diagnostic findings and novel causal mutation in three Harlequin Miniature Poodles with dystrophindeficient muscular dystrophy (DD-MD).
CLINICAL AND GENETIC
Four full-sibling male Poodles were evaluated at 4-19 months of age.
One was clinically normal and three were affected. All affected dogs were reluctant to exercise and had diffuse muscle atrophy, a stiff gait and markedly elevated serum creatine kinase activity. Two affected dogs also showed poor development, learning difficulties and episodes of abnormal behaviour. Investigations into forebrain structural and metabolic diseases in these two dogs were unremarkable. Electromyography demonstrated fibrillation potentials and complex repetitive discharges in the infraspinatus, supraspinatus and epaxial muscles.
Histopathology and immunohistochemical analysis of muscle biopsies were consistent with DD-MD.
DNA was obtained from all four full-sibling male Poodles, a healthy female littermate and the dam (which was clinically normal). Whole genome sequencing of one of the affected dogs revealed a >5 Mb deletion on the X chromosome, encompassing the entire DMD gene, leading to lack of dystrophin expression. The exact deletion breakpoints could not be experimentally ascertained. This region was deleted in all affected males, but not in the unaffected dogs. Quantitative PCR confirmed all three affected males were hemizygous for the mutant X chromosome, while the wildtype chromosome was observed in the unaffected male littermate. The female littermate and the dam were both heterozygous for the mutant chromosome. The finding represents a novel naturally-occurring mutation causing DD-MD in the dog. Phenobarbital is the drug of choice for control of feline seizures.
PRIMARY NEURON-GLIAL CELL CULTURES FOR NEUROBIOLOGY AND DISEASE RESEARCH
Whether phenobarbital alters thyroid function tests in cats, like it does in rats, dogs and humans, is unknown. In a prospective study, the serum thyroid function in seven cats suffering from seizures and chronically treated with phenobarbital was evaluated.
The cats had a median age of 8.1 years (range 4.5-11.5). In none of the cats a thyroid nodule was palpated. The median daily dosage of phenobarbital was 2.7 mg/kg (range 1.5-5) and median serum concen- These findings make it unlikely that these cats would be misdiagnosed as hypothyroid. It is doubtful that hyperthyroidism would be missed, especially in cats with moderate to severe disease. Serum phenobarbital concentrations were lower than the therapeutic concentrations recommended by many, showing that cats can respond satisfactory to lower dosages and once daily dosing. A larger prospective cohort study, with serum thyroid hormone measurements before and after phenobarbital administration, is needed to better define the clinical importance of phenobarbital-induced alterations in feline thyroid function. Voxel-based morphometry (VBM) has been developed as a statistical imaging analysis method to locate brain abnormalities in humans accurately. The familial spontaneous epileptic cats (FSECs) have been advanced as an animal model of mesial temporal lobe epilepsy. In some FSECs, hippocampal asymmetry has been detected using threedimensional (3D) magnetic resonance (MR) volumetry. In this study, we produced a standard template of the feline brain and compared FSECs statistically using VBM.
STATISTICAL STRUCTURAL ANALYSIS IN FAMILIAL
This study was approved by the Animal Care and Use Committee of the University. In this study, 3D T1-weighted imaging and the Statistical Parametric Mapping 12 (SPM12 software for VBM) were used.
The feline standard template and tissue probability maps were created using 38 scans from healthy cats. Subsequently, the gray matter was compared between FSECs (n = 25) and controls (n = 12) as group analysis and between each FSEC and controls as individual analysis using standard VBM.
The feline standard template and tissue probability maps could be created using the VBM tool for humans. Although there was no significant difference in the group analysis, 7/25 (28%) FSECs showed significant decreases in the volume of hippocampal and/or amygdaloid regions compared with controls.
In conclusion, our findings demonstrated that VBM, in addition to establishing feline standard templates, would be available for statistical analysis of feline brains. This is possible most likely due to the comparatively uniform brain shape of this species. Furthermore, simi- NGAL levels in CSF were significantly higher (p < 0.05) in 29 dogs with acute steroid responsive meningitis-arteritis (SRMA) (median: 2.8 ng/ml) and 13 dogs with meningoencephalitis of unknown origin (MUO) (median:1.79 ng/ml) than in dogs with SRMA in remission (n = 21, median: 0.3 ng/ml), idiopathic epilepsy (n = 21, median: 0.24 ng/ml), intervertebral disc disease (n = 22, median: 0.28 ng/ml) and intracranial neoplasia (n = 16, median: 0.33 ng/ml). NGAL CSF levels in acute SRMA were significantly higher than in the control group (n = 7, median: 0.43 ng/ml). A positive correlation (Spearman) between NGAL level in CSF and white blood cell count in CSF (r = 0.6155; p< 0.0001) was measured.
These results indicate a pathogenic role of NGAL in canine inflammatory CNS disease and highlight its possible role in immune cell recruitment.
UBIQUITINATED MATERIAL OVERLOAD: A WAY AGED CATS BECOME STUNNED L. Poncelet 1 , K. Leroy 2 , E. Gillissen 3 , J-P. Brion 2 . 1 Laboratory of Anatomy, Biomechanics and Organogenesis, 2 Laboratory of Histology, Neuroanatomy and Neuropathology, Université Libre de Bruxelles, Brussels, Belgium, 3 Royal Museum of Central Africa, Tervuren, Belgium.
Aerobic metabolism in cells with high energy consumption like neurons produces reactive oxygen species which can damage proteins.
With aging, antioxidant and repair mechanisms become less efficient.
Oxidized proteins may be ubiquitinated and digested through the proteasome while cross-linked proteins result in lipofuscin deposits. In the perspective of studying age-related brain changes in cats, we retrospectively investigated neuronal lipofuscin accumulation and ubiquitin expression in brains of cats up to 20 years of age.
Five cats (5-to 20-year-old) with no specific brain lesion were included. Beside classical colorations (periodic acid Shiff (PAS), Gallyas silver, autofluorescence), immunostainings were performed using antibodies to phosphorylated TAU, ubiquitin, TAR DNA-binding protein 43(TDP-43), and to cellular specific proteins (calbindin, microtubules, neurofilaments). Sixteen dogs were included in the study, with a history of seizures (focal 7, generalized 6), and progressive lethargy (6). Neurological deficits included obtundation (6), absent menace response (7) and proprioceptive ataxia (7). Urine culture was positive for Escherichia coli (10), Enterococcus faecalis and E. coli (3), Staphylococcus intermedius (2) and
Klebsiella spp. (1). All cases showed a prompt and sustained improvement of neurological deficits following treatment with appropriate antibiotics.
Four cats met the study criteria, with a history of progressive lethargy (3), behavioural changes (2) In dogs meningiomas mostly cause chronic progressive clinical signs due to slow tumor growth and benign biological behavior. In human medicine several cases of meningothelial meningiomas combined with peracute clinical signs due to ischemic cerebral infarcts are reported.
Two dogs (13 and 15 years old) were presented with the history of acute generalized tonic-clonic seizures. Both animals showed interictal neurological deficits in accordance with an extensive unilateral forebrain lesion.
Magnetic resonance imaging examinations of both dogs revealed a well delineated extraaxial T2W hyperintense mass compressing one olfactory bulb being iso-to hypointense to surrounding brain tissue in T1W with homogenous contrast enhancement. Additionally, an intraaxial, well demarcated lesion was apparent on the ipsilateral side in the parenchyma supplied by the middle cerebral artery. The lesion was T2W hyper-and T1W isointense with heterogeneous ring enhancement and mild to moderate mass effect. On owners request both dogs were euthanized.
In both cases, necropsy revealed meningothelial meningioma and marked eosinophilic neuronal necrosis, focal malacia, edema and gliosis in the temporal lobe and hippocampus as a consequence of a focal thrombosis of the cerebral artery.
In cases with a slowly growing meningioma acute clinical signs can be associated with ischemic infarcts, a potential complication of meningothelial meningioma in dogs. On histopathology, multifocal spongiosis of some brain steam nuclei.
LEUKOENCEPHALOPATHY IN RELATED SCHNAUZER PUPPIES
Were observed with a bilateral and symmetric pattern of distribution.
Affected nuclei showed chromatholitic or pyknotic neuronal bodies in a microspongitoic neuropil, associated to a proliferative glial reaction.
Immunohistochemically degenerative changes were confirmed. Those lesions were suspected to cause the clinical signs.
Little is known about neurologic disease in turtles with some descriptions about bacterial, viral, parasitic and toxic encephalopathy being reported. Neurologic examination is not routinely performed in sick reptiles so neurologic disease in those species may be under diagnosed. To the author knowledge this is the first report of neurodegenerative disease in those reptiles and should be included in the differential diagnosis of neurologic disease in turtles. Methods: Nine dogs diagnosed with variety of pathologies -subarachnoid diverticulum (5) syringohydromyelia (2), GME (1) dorsal ligament cartilaginous metaplasia (1) -affecting the dorsal aspect of the spinal cord, underwent C2 cranial dorsal process laminotomy in a similar manner. Following the specific procedure per the underlying pathology, the C2 bone flap was repositioned and fixed into place using absorbable suture material.
Results:
The technique was carried out without significant perioperative complications; but one dog was in need of revision surgery secondary to post surgery compressive haemorrhage. All dogs survived to discharge from hospital and continued the medical treatment as indicated based on the underlying pathology. Medium/long term (4 months -8 years) follow-up is reported in 7 dogs. 6 dogs improved neurologically and still alive, 3 dogs were euthanised at 1 (x2) and 8 months due to the primary neurological diseases Post-operatory radiographs confirmed correct placement in 2 dogs with no radiographic evidence of fusion up 2 months; but osteosynthesis was radiologically visible at 1-year follow-up.
Conclusion: This study shows that cranial dorsal laminotomy "doffing" of C2 is a safe surgical technique. We propose that C2 "doffing" gives very good access to the dorsal aspect of cervical spinal cord within the axis without causing any instability. Delayed union of the laminotomy is a complication associated with this technique. Neural plasticity has been shown to occur in response to deafness in humans and animals. The influence of unilateral and bilateral deafness on the brain morphology of dogs is currently poorly understood. The aim of this study was to carry out a preliminary volumetric assessment of the temporal lobes and hemispheres in unilaterally and bilaterally deaf dogs and normally hearing controls.
The study was carried out on 13 dogs divided into three groups: group A (unilaterally deaf dogs, n = 3), group B (bilaterally deaf dogs, n = 4) and group C (normally hearing dogs, n = 6). Between 160 and 220 3D T1-weighted MRI images (TR 25; TE 4.8; FS 1.5; voxel size 0,75 × 0,75 × 0,375 mm) of the brain were assessed and the volume of the left and right hemisphere and temporal lobe (ROI, cm 3 ) was segmented using a semi-automatic method (Horos, 2.1.1).
The temporal lobe volume ranged from 2.04cm 3 to 4.57cm 3 and occupied from 5.8% to 10% of the hemispheric volume in all groups. The intra-individual differences in the temporal lobe volume ranged from 0.9 to 8.6% in group A, B and C. We observed hemispheric asymmetry exceeding 5% in five of seven dogs from group A and B.
Our findings are preliminary and form the basis for a wider study aimed at determining whether deafness induces morphological changes in the canine brain. Neuroimaging may aid in our understanding of the plastic changes occurring in auditory and non-auditory regions of the canine brain in response to congenital and acquired deafness. After tapering off the potassium supplement, the patient maintained normal to mild decreased serum potassium level post operation.
Common causes of hypokalemia were investigated in this cat before the surgery and only the fractional excretion of potassium was found abnormal as high as 38. It is known the renal sympathetic system can be stimulated by intracranial pressure (ICP) surge, and the renin secretion rate is positively regulated by renal sympathetic tone. It was speculated the activated renin-angiotensin-aldosterone system due to elevated ICP may contribute the drastic change of serum potassium.
Considering intracranial abnormalities for complicated hypokalemic patients may be essential to execute treatment in a timely manner.
To the authors' knowledge, marked hypokalemia associated with small animal intracranial neoplasia was not reported before. An online survey using previously validated questionnaires were completed by the owners. Of 599 respondents; 113 dogs had IE and 486 were controls of matched breeds. Dogs with IE were more dogaggressive (p = 0.012), had more non-social fear (p<0.001), had more pain sensitivity (p = 0.046), were more attached to their owners (p = 0.033), had less attention skills (0.012) and were more difficult to train (p = 0.033) post-diagnosis than prior to onset of IE. Drug resistant dogs were significantly harder to train than partially-responsive dogs (p = 0.004).
CASE-CONTROL STUDY OF BEHAVIOURAL CHANGES IN DOGS WITH IDIOPATHIC EPILEPSY
There were no significant differences in behaviour between dogs with IE and control dogs.
This data demonstrates changes in the behaviour of dogs following onset of IE and supports the theory that IE is a brain disease characterised by more than just seizures alone. Further research is required to investigate the impact of the identified behaviour changes on the quality of life of the affected dogs and their owners. This monocentric retrospective study compares the outcome of dogs with AHNPE after decompressive surgery or conservative therapy. 36 dogs diagnosed with AHNPE confirmed via MRI were included. Of these, 18 dogs underwent surgery whereas 18 dogs were managed conservatively including cage rest and physiotherapy. Affected intervertebral disc spaces were C4-5 in 16 dogs, C3-4 in 8 dogs, C5-6 in 7 dogs, Th13-L1 in 3 dogs, C6-7 and C2-3 each in one dog. Median time to regain ambulation was 6.6 days (0-28 days) after surgery and 5.9 days (0-15 days) with conservative management (P = 0.37). Two dogs died in the postoperative phase, one dog with conservative therapy was euthanized due to ascending-descending myelomalacia.
Neither the dog´s body weight, age, neurological status, the side of the affected disc space, nor the extent of spinal cord compression had a significant influence on the outcome or the time to regain ambulatory state.
As conclusion, conservative management of AHNPE in the cervical as well as in the thoracolumbar region represents a reasonable alternative to surgery, showing similar favorable outcome. Neurological signs (NS) reported secondary to hypothyroidism include generalized polineuropathy, cranial nerves disorders, myasthenia gravis, muscle disorders, central vestibular disease and prosencephalic signs. Thyroid function is routinely evaluated in diagnostic protocols of these localizations. However, while NS occur in 7.5% of hypothyroid dogs, the incidence of hypothyroidism in dogs with neurological disorders has not been reported.
INCIDENCE OF HYPOTHYROIDISM IN CANINE NEUROLOGICAL
The aim of this retrospective study was to determine the incidence of hypothyroidism in neurological patients.
Medical records from dogs with neurological signs that had thyroxine (T4) and thyroid-stimulating hormone (TSH) concentrations tested were reviewed (2015) (2016) (2017) . Signalment, clinical signs, physical and neurological examination, neurolocalization, blood work, T4/TSH levels, other diagnostic tests and final diagnosis, were recorded. Hypothyroidism was diagnosed when T4 concentration was below 0.6μg/ dL and TSH greater than 3.0μg/dL.
Seventy-three dogs fulfilled the inclusion criteria. Lesion was localized
in the central nervous system in 10 cases (13.7%) and in peripheral nervous system in 63 cases (86.3%). Hypothyroidism was diagnosed only in one dog (1.4%), which suffered two separate episodes of presumed cerebrovascular disease. This case also presented an haematology and biochemical profile consistent with hypothyroidism.
The results of this study suggest that the incidence of hypothyroidism in dogs presented for NS is low. This warrants further studies with a higher number of cases to establish the incidence of hypothyroidism for each neurolocalization, describe its clinicopathological characteristics and determine more precise indications for T4/TSH evaluation. In conclusion almost half of the dogs within the CKCS population of Germany seems to be effected by SM. Although MRI examinations as a basis for breeding strategies are not established for the CKCS in Germany, the prevalence of SM is similar to that of CKCS breed in Great Britain. Leishmania-induced arthritis has been reported previously, but never affecting the OAA joint and causing compressive myelopathy. Therefore, leishmania-induced arthritis should be included in the differential diagnoses of compressive myelopathy of the OAA joint in endemic areas, even in the absence of clinicopathological evidence of the disease. Isocitrate dehydrogenase 1 (IDH1) catalyses the oxidative decarboxylation of isocitrate to α-ketogluterate in the citric acid cycle and is the primary producer of NADHP in the brain. A point mutation in the IDH1 gene at codon 132 (IDH1R132H) results in the substitution of amino acid arginine, which reduces α-ketogluterate production and inhibits IDH1 wild-type activity. In people this mutation occurs in up to 100% of low grade gliomas and secondary glioblastomas. The presence of the IDH1R132H mutation is generally associated with a better prognosis and enhanced chemosensitivity, particularly to temozolomide. The IDH1R132H mutation can be diagnosed by immunohistochemistry and is the target of numerous therapeutic agents under investigation.
CHARACTERISTICS OF THE CAUDAL ARTICULAR PROCESS
COMPRESSIVE MYELOPATHY DUE TO LEISHMANIA-INDUCED OCCIPITO-ATLANTO-AXIAL ARTHRITIS AND CAPSULAR HYPERTROPHY
ISOCITRATE DEHYDROGENASE 1 EXPRESSION IN CANINE GLIOMAS
The objectives of the current study were to evaluate canine gliomas for IDH1-wild type and the IDH1R132H gene mutation using immunohistochemistry. Additionally, to determine if the presence of the IDH1R132H mutation is associated with tumour histologic type and grade.
Formalin-fixed paraffin-embedded canine gliomas were examined for IDH1-wild type and IDH1R132H expression. Specimens were reported as being either positive or negative for expression.
Twenty-nine canine gliomas were examined and IDH1-wild type expression was identified in 29/29 (100%) tumours, while IDH1R132H expression was identified in 0/29 tumours.
While the IDH1R132H mutation occurs commonly in low grade human gliomas, the mutation was not identified in this study population.
Therefore the IDH1R132H mutation may not be a suitable treatment target in canine gliomas. Further investigation is required to determine if other IDH1 point mutations occur in canine glial tumours. Similar MR imaging findings were found in a rat model of hepatic encephalopathy induced by intraperitoneal administration of thioacetamide. These findings were attributed to the production of ammonia and increase in number and size of astrocytes in the nucleus tractus solitarii and the terminal site of baroreceptor afferents in brain stem and rostral ventrolateral medulla, which lead to cytotoxic oedema in the brainstem. We speculate that a similar process occurred in these dogs. This case series reports MRI abnormalities at the level of the brainstem in dogs suffering with hepatic encephalopathy secondary to a portosystemic shunt. Whilst the difference in median survival times in dogs that were administered hydroxyurea or had a surgical aspirator used and those that underwent traditional surgery without chemotherapy were not statistically significant, this could be due to the small sample size of the study. Traumatic brain injury (TBI) is a frequently occurring disease in small animals. For planning treatment and to improve communication with the owners prognostic biomarkers for survival and outcome are useful. In the current study a biomarker which can be measured easily and fast in Intensive Care Units should be evaluated. Serum sodium-levels were chosen because central diabetes insipidus can be induced by traumatic brain injury and is reflected by hypernatremia.
EVALUATION OF THE USE OF
MYELINOLYSIS (OSMOTIC DEMYELINATING SYNDROME) IN
In this retrospective study serum sodium-levels of 158 dogs with TBI and of 169 dogs with trauma without involvement of the head (EHT) were compared. 20.89% of dogs with TBI died and 8.28% with EHT. In 37.34% of TBIpatients and 21.9% of dogs with EHT serum sodium-levels were increased. In consequence of the trauma, 22.04% with TBI and hypernatremia died, but only 2.69% of EHT with hypernatremia did not survive. The cut-off point for TBI-patients with hypernatremia and nonsurvival within the first 24 hours was a serum sodium value of >160 mmol/l.
In the current study, TBI-patients had a higher risk to die than dogs with EHT. Dogs with hypernatremia and TBI had a higher mortality rate whereas dogs with normal sodium-levels had a better chance of survival. In conclusion, serum sodium-levels in TBI-patients can be used as prognostic factor in combination with clinical findings. Histopathology has been the gold standard for diagnosing intracranial neoplasia in veterinary medicine. However, results can take up to 10-14 days, delaying decisions in regard to treatment and prognosis.
SPONTANEOUS TENSION PNEUMOCEPHALUS IN A DOG WITH A NASAL MENINGOENCEPHALOCOELE
Alternative methods such as intraoperative squash and touch imprint cytology have been implemented in human medicine and found to have a strong correlation between cytology and histopathology. There Dogs with IE (n = 15) were compared against breed and age-matched controls (n = 14) in their performance in two practical tasks previously validated for the assessment of canine cognitive dysfunction (CCD); a food searching task designed to assess spatial working memory, and a problem-solving task. Each owner also completed a questionnaire, the canine cognitive dysfunction rating scale (CCDR), previously validated for assessment of CCD.
Age did not significantly differ between groups (IE mean age: 60months, controls: 63 months). All but one of the IE group received AED treatment. Dogs with IE performed significantly poorer than controls on the spatial working memory task but not on the problemsolving task. CCDR scores did not differ between groups, with no dogs reaching the threshold for canine cognitive dysfunction diagnosis.
Our preliminary data suggests that dogs with IE exhibit impairments in spatial working memory, an effect also seen in children with epilepsy and rodent models. Further research is required to confirm this effect in a larger sample, and explore the effect of IE and AEDs on other cognitive abilities e.g. learning speed and attention. Eleven dogs (aged between 1-10 years) were included in the study.
MAGNETIC RESONANCE AND ULTRASOUND FINDINGS IN
Neurological deficits indicated the following anatomic diagnosis: central vestibular (8/11), diencephalon (5/11), brainstem (5/11). MRI revealed extensive diffuse, bilateral asymmetrical, T2W and FLAIR hyperintense to grey matter intra-axial lesions with ill-defined margins and an overall heterogeneous "patchy" appearance in all cases. Distinct multifocal lesions were seen in 3 cases. The MRI lesions involved the thalamus (10/11) and mesencephalon (10/11), extending to the pons (8/11), medulla oblongata (7/11) and basal nuclei (4/11), with a separate lesion in the cerebellum in one dog. Mild lesion contrast enhancement was noted in 9 cases, meningeal contrast enhancement was seen in 4 cases. All dogs had inflammatory CSF analysis. This characteristic lesion pattern will be compared to other small and large-breed dogs.
Diffuse "patchy" bilateral asymmetrical lesions extending through thalamus and brainstem are a recurring pattern in Retrievers that could constitute a breed-related variation of MUO and holds interesting similarities with the pattern of human Japanese Encephalitis. The cause-effect relationship between neuronal dysfunction and accumulation of trans-cinnamoylglycine in urine is currently unknown in cats. Epilepsy and anti-epileptic drug (AED) treatment induce or exacerbate underlying cognitive impairments in people, affecting learning ability and attention. Whether idiopathic epilepsy (IE) in dogs impairs cognition has not yet been explored. The aim of this study was to investigate whether IE and/or AED treatment compromise the trainability of dogs with IE compared to controls.
ACCUMULATION
NEGATIVE EFFECTS OF EPILEPSY AND ANTI-EPILEPTIC DRUGS
An online cross-sectional study was conducted, resulting in a sample of 4051 dogs, of which 286 dogs had been diagnosed with IE. Owners reported their dog's trainability using a previously validated research questionnaire, along with their dogs' training and clinical histories.
Four factors were significantly associated with trainability in a generalised linear mixed model: (i) epilepsy diagnosis: dogs with IE had significantly lower trainability than controls; (ii) age: dogs aged >12 years had significantly lower trainability than all other age groups; (iii) adult training score: dogs with more experience of training activities had higher trainability; and (iv) training method: dogs whose owners used a mix of both reward-and punishment-based methods had lower trainability than those using reward-based methods exclusively.
Within the sub-population of dogs with IE, dogs treated with (i) polytherapy (2 or 3 AEDs), (ii) zonisamide and/or (iii) potassium bromide exhibited lower trainability.
This study provides preliminary evidence of cognitive impairment associated with IE and AEDs, as assessed by a metric of trainability. Further study is required to characterise these deficits. However, if confirmed, more consideration of the effects of AEDs will be required, and strategies to enhance cognition in affected dogs should be explored. None of them neurologically deteriorated after surgical stabilization.
Four dogs recovered complete ambulation. Two of them developed late onset discospondilytis (one year after surgery). Two dogs died due to respiratory compromise (pulmonary edema in one case and hemothorax in the other) 5 and 10 days after surgery respectively.
Transthoracic approach provides excellent visualization of thoracic vertebral bodies allowing correct fixation and realignment. Nevertheless this approach should be considered cautiously in cases with severe thoracic traumatism with pulmonary disease as it can be exacerbated. Discospondylitis is an infection of the intervertebral disc and adjacent endplates of the associated vertebrae.
IMAGING FEATURES OF THORACIC DISCOSPONDYLITIS IN A HORSE
A 9-year-old Andalusian stallion was presented with a history of progressive back stiffness and unwillingness to lower its head. Physical examination showed marked symmetric epaxial and gluteal muscle atrophy. Neurological examination revealed symmetric hindlimb paresis and severe pain on palpation of the thoracic spine.
Scintigraphic examination showed a focal area of marked increased radiopharmaceutical uptake within the vertebral bodies of T16 and T17 and 17 th ribs. Subsequent radiographic examination revealed a poliostotic lytic lesion within the ventral portion of the vertebral bodies of T16-T17 surrounded by an ill-defined area of increased opacity.
Irregularly-marginated bone proliferation surrounding 17 th costovertebral junctions was identified on ultrasound. Blood tests showed hyperfibrinogenemia and haemoculture was negative. Main differential diagnosis was discospondylitis, given the poor prognosis the patient was euthanized.
On necropsy a solid mass (15 × 10 × 5cm) was identified at T16-T17.
The surrounding musculature was severely atrophied. Post-mortem magnetic resonance (MRI) and computed tomography (CT) examinations were performed. The T16-T17 intervertebral disk was distorted, showing increased signal intensity on T2W and STIR images and bulging into the vertebral canal. The opposing vertebral endplates were lytic and had ill-defined mineralization. There was marked irregularlyshaped bone proliferation surrounding the vertebral bodies of T16-T17 and 17 th ribs, extending into the vertebral canal. Culture from the disc space was negative. Histopathological examination confirmed the suspicious of T16-T17 discospondylitis.
Discospondylitis is infrequently reported in horses. MRI and CT features has not been described before in adult horses. Intervertebral disc extrusion (IVDE) is a common condition in dogs. It is generally observed in the cervical and thoracolumbar vertebral column but very rarely reported at L7-S1.
The aim of this study was to describe the clinical signs, MRI findings and outcome following surgical treatment of lumbosacral IVDE.
Medical records and corresponding MRI studies of dogs with intraoperatively confirmed lumbosacral IVDE presented to two referral hospitals between 2011 and 2017 were reviewed.
Eleven dogs were included in the study. All dogs had lumbosacral pain and nerve root signature, and eight dogs had neurological deficits.
MRI revealed lateralized herniated disc material and partial to complete disc degeneration in all cases; the extradural material was not confined to the disc space in eight cases. All dogs underwent an L7-S1 dorsal laminectomy and removal of extruded disc material; nine had concomitant fenestration of the disc. In six dogs, surgery was complicated by spinal nerve thickening and/or adhesions between neural and surrounding tissues including one case of histopathologically confirmed epidural steatitis. Satisfactory decompression was achieved in all cases. Re-examination four weeks post-surgery revealed complete resolution (7/11) or improvement (2/11) of clinical signs. At that stage, outcome was graded poor in the remaining two dogs, due to contralateral nerve root signature in one case and to persistent signs in the case with steatitis. The latter showed a substantial improvement four Clinical presentation of dogs with SM is variable but pain appears to be the main indication of surgical treatment, and there is a correlation between syrinx width and neuropathic pain. Foramen magnum decompression (FMD) is the most common procedure done to reorganize CSF flow but has almost no effect on present syringomyelia, and shunting is necessary to empty the fluid load in syrinx cavity.
In this study, 27 dogs with CM and severe SM with the symptoms of pain and/or cervical myelopathy were treated by FMD and syringosubarachnoid shunting (SS shunting). After FMD, meningeal marsupialization was also performed in all cases, and for SS shunting, dorsal laminectomies were performed at the level of largest syrinx cavity.
After durotomy 5F catheter was placed as one end protrudes to syrinx cavity and other end to subarachnoid space. Catheters were secured to dura to prevent migration.
All cases were followed up postoperatively with neurologic examinations, owner consultations, and magnetic resonance imaging at least for a two years period, and the results compared with preoperative findings. After the study it was concluded that FMD and SS shunting has minimum effect on symptoms like scratching, air licking, facial rub- This study was performed as a prospective clinical trial. Epileptic seizure control was evaluated by comparing the median MSF of 13 dogs with well-controlled IE on a combination of imepitoin and phenobarbital and/or KBr during a period of 3 to 6 months, with a prospective follow-up period of 6 to 12 months after withdrawal of imepitoin.
Adverse effects were also recorded before and during the follow-up period. Thirteen dogs with IE were included of which 4 were treated with imepitoin and phenobarbital, 7 with imepitoin and KBr and 2 with imepitoin, phenobarbital and KBr. Imepitoin was tapered-off over 3 months: 20mg/kg twice daily for 1 month, then 10mg/kg twice daily for 1 month and then once daily for 1 month.
Median MSF did not increase significantly after withdrawal of imepitoin (P = 0.9). Moreover, all owners reported improvement in the amount of adverse effects experienced by their dog after withdrawal of imepitoin.
It is concluded that imepitoin withdrawal in dogs well-controlled with imepitoin and phenobarbital and/or KBr does not affect epileptic seizure control significantly, and may even cause improvement in antiepileptic treatment-related adverse effects. Twenty-seven cases were reviewed, of which 16 were treated surgically and 11 non-surgically. Median neurological grades at presentation for the surgical and non-surgical cohorts were 3 (mean 2.6 AE 0.9, 1-4) and 2 (mean 1.8 AE 0.4, 1-2) respectively. The median time between the development of the first clinical signs and diagnosis was 10 days (mean 13.7 AE 12.2 days) for the surgically-treated patients and 19 days (mean 19.7 AE 13.9 days) for the non-surgically-treated cases. Among the surgical cohort outcome was successful in 13/16 (81.3%) cases and poor in three (18.8%). In the non-surgical cohort, outcome was successful in 10/11 (90.9%) cases and poor in one (9.1%). Dogs with a successful outcome had median neurological grades at presentation of 1 (mean 1.1 AE 0.9, 0-2) and 0.5 (mean 0.7 AE 0.8, 0-2) in the surgical and non-surgical groups respectively.
In conclusion, both non-surgical and surgical treatments were associated with good outcomes. The difference in cohort size may be due to clinician bias towards surgical treatment in patients with higher neurological grades at presentation.
MRI FINDINGS OF PERACUTE HAEMORRHAGE CAUSING EXTRAMEDULLARY COMPRESSION OF THE CERVICAL SPINAL CORD IN A DOG WITH SUSPECTED IMMUNE MEDIATED VASCULITIS
A. Wang-Leandro 1 , E. I. Huenerfauth 1 , K. Heißl 1 , A. Tipold 1 . 1 Dept. Small Animal Medicine and Surgery, University of Veterinary Medicine Hannover.
A 9-month-old female Weimaraner was presented to the emergency service due to episodes of fever and neck pain. Physical examination revealed a stiff neck posture and elevated body temperature. Shortly after clinical examination was performed, the dog developed peracute onset of non-ambulatory tetraparesis compatible with a C1-5 spinal cord (SC) lesion. Immediately thereafter (<1h), MRI of the cervical SC was performed with a 3 Tesla scanner (Phillips Achieva, Eindhoven, The Netherlands). A left ventrolateral intradural-extramedullary SC compression caused by a round-shaped structure at the level of C3-4 was evidenced. The structure was iso-to slightly hyperintense in T1-weighted sequences compared to SC parenchyma and hyperintense in T2-weighted, gradient-echo (T2*) and fluid-attenuated inversion recovery. Moreover, the structure showed a strong homogeneous contrast uptake. Cerebrospinal fluid (CSF) analysis revealed a mixed pleocytosis, as well as elevated protein and erythrocyte count. Peracute extramedullary haemorrhage was suspected due to immune mediated vasculitis. The dog was maintained under general anaesthesia and artificial ventilation for 24 hours and long-term therapy with steroids and physiotherapy was initiated afterwards. 12 weeks after initial presentation, the dog was ambulatory, MRI showed no evidence of SC compression or pleocytosis in CSF.
This report describes peracute extramedullary haemorrhage, a condition rarely recorded in dogs even in experimental settings. To the best of the author's knowledge, this is the first described case of Helicobacter infection of the nervous system in dogs. Canine non-infectious meningoencephalitides (NIME) are inflammatory diseases suspected to be caused by aberrant immune responses directed against the central nervous system. This retrospective case-control study aims to discover potential risk factors for the development of NIME, in particular environmental factors.
INVESTIGATION OF RISK FACTORS FOR THE DEVELOPMENT OF
One hundred and one dogs from the population of neurological cases presented to two referral centres in the UK fulfilled the inclusion criteria established by Granger and others 2010, for presumptive diagnosis of NIME. Two controls matched for year of presentation were randomly selected and allocated for each affected case. Pugs, West Highland White Terriers, Bichon Frise, French Bulldogs, Jack Russel Terriers, Boston Terriers and Border Terriers had significantly increased odds of developing NIME. Age was significantly associated with the development of the disease (p = 0.001) with affected dogs (mean = 57.3 weeks) being younger than controls (mean = 81.9 weeks). Univariate analysis did not show an association between the variables of gender, neutering status, season of the year, geographical location, time elapsed since vaccination, neutering procedure, microchip implantation and presence or absence of disease.
This study has not identified potential environmental risk factors for the development of NIME in dogs. These results lead us to hypothesise that genetic factors might play an important role in the aethiopathogenesis of NIME, a line of research that we wish to pursue. Spinal Arachnoid Diverticulum (SAD) is a focal dilation of the subarachnoid space which can cause progressive compressive myelopathy. Surgery is the treatment of choice in dogs with SAD. The use of high-definition video-telescopes with an additional lighting system (VITOM) has been only described in one study for treatment of cervical disc disease and no studies with VITOM have been reported for surgery of SAD in dogs.
The aims of these case series are; to describe the use of VITOM system for treatment of SAD in three dogs, to compare surgical findings and surgical risks with a group of 3 dogs with SAD treated with no VITOM.
Three cases with SAD assisted by VITOM were included, two French bulldogs and one Pug. Three cases with SAD assisted with no VITOM system were included, three French Bulldogs.
In all dogs the lesion was located at the spinal cord segment T3-L3. Paucity of nerve tissue in biopsies naturally limits the number applicable tests. To increase the panel, multiple investigations ideally would be carried out on the same sample. In particular, combined assessment of fibre morphology and antigen expression has enlarged our insights into the pathobiology of many neuropathies. Most of recent studies were carried out on nerve sections, while immunostaining of teased fibres has failed yet to gain access into diagnostic laboratories. This is due to the shielding effect of the preserved nerve sheath that hinders antibody penetration and thereby detection of deeply localised epitopes.
Hence, we explored the efficacy of various permeabilisation techniques on neurofilament-200 staining in in tip-fixed nerve bundles after snap-freezing (SF), glycine buffer (GB) treatment, and postfixative immersion in proteinase-K (PK) or dimethylsulfoxide (DMSO).
Only SF and GB allowed for consistent, contiguous and specific neurofilament staining throughout. After fixation, PK also evoked reproducible but discontinuous axoplasmic staining. DMSO treatment was ineffective. GB resulted in best structural preservation of both compacted and uncompacted myelin. Myelin sheath specifications became less distinct after SF. Total myelin sheath dispersion after PK impaired any reliable morphological assessment.
Even axonal disease markers can be reliably approached through freezing and GB treatment of nerve biopsies. As the latter does not compromise fibre morphology significantly, immunostaining can be used as an adjunct to conventional teasing studies in one single setting. This approach will help us in particular to identify and understand the molecular pathology of neuropathies in dogs and cats.
SYMPTOMATIC NARCOLEPSY/CATAPLEXY IN A DOG WITH BRAINSTEM MENINGOENCEPHALITIS OF UNKNOWN ORIGIN
L. Mari 1 , A. Shea 1 . 1 Neurology/Neurosurgery Unit, Animal Health Trust, Newmarket, UK.
The aim of this report is to describe a case of symptomatic narcolepsy/cataplexy in a dog with clinical and diagnostic findings of brainstem meningoencephalitis of unknown origin.
A four year-old, entire female cocker spaniel presented for acute pro- This is the first report of clearly symptomatic narcolepsy/cataplexy secondary to encephalitis and to a brainstem lesion in a dog. Symptomatic narcolepsy following encephalitis is rare in humans, and association with non-hypothalamic lesions is infrequent. Therefore, we elaborated a slicing and sampling protocol that allows for representative sampling of virtually all functional systems without requirement of detailed knowledge in equine neuroanatomy.
MYOCLONUS EPILEPSY IN FRENCH BULLDOGS -ANOTHER
Guidelines for systematic brain sampling of other species were reviewed for their applicability and adapted to specificities of equine neuroanatomy. The guideline leads the rater to identification of some crucial external landmarks and guarantees for subsequent accurate slicing simply by geometric instructions. The scheme was provided to different investigators with sparse to excellent knowledge in neuroanatomy and macroscopic evaluation of the brain. The performance was evaluated by revision of brain slabs and histological slides. Troubleshooting and sampling errors were addressed by further adaptions after which the amended protocols were tested again.
The sampling scheme was easily adopted by investigators throughout all experience levels. It proved highly reproducible with regards to the target regions and orientation of section planes even without specific knowledge of subregional brain anatomy. After 5 repeats, all raters were able to sample all major brain areas in less than 20 minutes. This scheme provides a practical guideline for brain analyses allowing for reproducibility and comparability of results in equine neurological research. can rarely induce ME in dogs, with cases described in the United States, Japan, Brazil, and Thailand.
MENINGOENCEPHALITIS ASSOCIATED WITH DUAL INFECTION
We describe clinical, imaging and pathological findings of a dual brain Syringomyelia (SM) has been described in human and veterinary medicine associated with intracranial masses. In cats, only sporadic reports of SM secondary to brain masses have been reported. The purpose of this case series study is to describe the clinical signs and MRI findings in 6 cats with SM associated with brain masses.
Medical records and imaging findings of cats with diagnosis of intracranial mass and secondary SM were retrospectively reviewed. Six cats were enrolled in this study. The MRI findings assessed were; foramen magnum (FM) and caudal transtentorial (CTT) herniation, location of the mass, mass effect, edema and hydrocephalus. Clinical signs were scored as (1) related to the intracranial mass alone, (2) predominance brain versus spinal cord (SC), (3) predominance SC versus brain, and (4) SC signs alone.
All cats presented FM and CTT herniation. All masses were located in the cranial rostral fossa. Moderate hydrocephalus and severe mass effect were present in 4/6 cats and 6/6 cats respectively. Clinical signs scores were; (4) 2/6 cats, (3) 2/6 cats, (1) 1/6 cats, and
(2) 1/6 cats. In Latvia during 2014-2016 there was an outbreak of megaesophagus/polyneuropathy (ME/PNP) with more than 250 dogs affected.
Results
Epidemiological case-control study identified odds ratio of >100 between the development of ME/PNP and intake of certain brand of dog food. Pathological studies indicated intermediate type neuropathy with distal advancement. To characterize clinical defects in PNS, a group of 13 dogsaffected in the outbreak were examined neurologically and electrophysiologically (needle EMG and MNCV).
Dysphonia, regurgitation, weakness and/or exercise intolerance were reported in all dogs. In clinical neurological examination the most frequent finding was decreased spinal reflexes in all four limbs and generalized muscle atrophy. EMG showed that distal limb muscles were more frequently affected than proximal muscles. MNCV measured for n.ischiadicus ranged from 31 to 79.3 m/s and was considered decreased in 10 dogs (77%). Recovery was noted in some dogs. Humans and dogs demonstrate parallels in brain aging associated with cognitive dysfunction: the Canine Cognitive Dysfunction syndrome (CCD) can be seen as an analog of human Alzheimer's disease (AD). Therefore, the aged dog provide a spontaneous model of AD and can be valuable in identifying mechanisms underlying pathological aging, and also in testing therapeutics to prevent and slow disease progression. Previously, CCD has been studied within behavioral tests related to dog's learning and memory functions, but the mental and neural processing underlying the cognitive events remains to be clarified. CCD has been connected to changes in dogs' activity level, which could be further investigated with activity monitors. Commonly, the clinical efficacy of drugs in CCD is evaluated with owner assessment, thus more objective and sensitive measures are needed for the evaluation.
Non-invasive electroencephalography (EEG) and remote eye tracking methods are frequently applied measures in human studies, but these are novel methods in studying dogs' cognitive functions. In humans, they have been used as diagnostic tools that have potential to detect AD in its early stages. Previously, our group has successfully measured non-invasive EEG and eye gaze of dogs to the images presented on a computer screen.
In the future, we will apply EEG and eye-tracking methods to study memory impairment associated with CCD, e.g. viewing behavior in novelty preference paradigm, and to evaluate the efficacy of medical treatments in CCD dogs. In addition, measuring activity with accelerometers could reveal connections between overall activity of the dog and cognitive impairments. A 6-month prospective, randomised, double-blinded, placebo controlled crossover dietary trial was designed to compare a medium chain triglyceride ketogenic diet (MCTD) to a standardised placebo diet in chronically treated dogs with idiopathic epilepsy. Seizure frequency, clinical and laboratory data were collected prospectively and evaluated. Analysis of canine serum samples were carried out using a metabolomics approach, utilising ultra performance liquid chromatography techniques coupled with mass spectrometry, and both multivariate and univariate methods for subsequent data analysis.
Seizure frequency improved significantly as formerly reported; 3dogs achieved seizure freedom, 7dogs had ≥50% reduction in seizure frequency, 5 had an overall reduction in seizures and 6 showed no response. Consumption of the MCTD not only resulted in significant clinical effects, but also significant metabolic effects seen in the dogs.
In particular it was shown that these changes were strongly associated with changes in lipid metabolism, suspected to improve energy delivery and cell membranes.
In conclusion the data shown are in accordance with other studies, showing antiepileptic properties of a MCTD, but also correlates antiepileptic effects with significant metabolic changes. f DEGENERATIVE LUMBOSACRAL STENOSIS ASSOCIATED WITH CONGENITAL VERTEBRAL ANOMALIES IN SCREW-TAILED DOGS: TREATMENT AND OUTCOME J. Tabanez, N. Fitzpatrick, C.J. Driver. Fitzpatrick Referrals, Eashing, United Kingdom.
Congenital vertebral anomalies of L7 and S1 appear common in screw-tailed dogs and may be associated with early-onset degenerative lumbosacral stenosis (DLSS). Our aim was to describe DLSS in dogs with vertebral an omalies and to report medical and surgical treatment and outcome. MRI, CT and radiographic studies were reviewed and six dogs (three Pugs, three French Bulldogs) met the inclusion criteria.
L7 foraminal stenosis was subjectively graded and cases were grouped, dependent on the loss of T2-weighted signal from perineurial fat in the L7 intervertebral foramen; severe or complete loss (n = 3), moderate loss (n = 2) and mild loss (n = 1). Lumbosacral morphology was characterised within the groups: severe; two dogs with sacralised L7; one with median L7 body aplasia; moderate; two dogs with lumbarised S1; mild; one dog with lumbarised S1. The medical records and diagnostic imaging studies of 13 cats diagnosed with LSS were retrospectively reviewed for lumbosacral abnormalities and compared to findings of 405 cats that underwent computed tomography for reasons unrelated to spinal disease.
Clinical signs associated with LSS included lumbosacral pain, low tail carriage, difficulty jumping, and urinary or faecal incontinence. Neurological signs included proprioceptive deficits, ambulatory paraparesis, pelvic limb ataxia, reduced spinal reflexes, and reduced perianal reflex.
Duration of clinical signs ranged from 1 day to 10 months (mean of 3 months). Of the 13 cats with LSS, 7 (53.8%) were diagnosed with a LTV. In the control population of 405 cats, 24 (5.93%) were diagnosed with a LTV. Results indicated that LTV were significantly (P<0.0001) more prevalent in cats with LSS, compared to the control feline population (OR 18.52, 95% CI 6.1-62.08). Development of clinical signs of LSS in cats with LTV (mean 10.8 years) was not significantly different from that of cats without LTV (mean 12.7 years). Likewise, there was no significant influence of breed (P>0.99) or gender (P = 0.29) on the occurrence of LTV.
Despite LSS being a rare spinal condition in cats, LTV can be considered a risk factor for its development. A 3-month-old-wild male Yagouaroundi was examined because of a one-week history of proprioceptive ataxia and severe non-ambulatory paraparesis after a traumatic onset. Neurological examination revealed a lesion localized in T3-L3 spinal cord segments. Radiographs showed a severe kyphosis between T9-T11 vertebra with marked low bone density compared with another member of the litter. Based on radiographs and suspected previous history of malnutrition, a pathological vertebral fracture due to nutritional secondary hyperparathyroidism (NSH) was suspected. Other differential diagnoses included rickets, vertebral anomaly, renal secondary hyperparathyroidism (RSH) and osteogenesis imperfecta (OI).
CLINICOPATHOLOGICAL FEATURES, DIAGNOSIS AND TREATMENT OF A PATHOLOGICAL VERTEBRAL FRACTURE IN
Blood work including evaluation of parathormone, calcium, and phosphorus were unremarkable. CT-images revealed vertebral canal stenosis from T9 to T11 vertebrae, confirmed the presence of a consolidated fracture of T10 vertebra and generalized low bone density.
Conservative treatment with diet correction was initiated. Five months after diagnosis, the patient improved his neurological status to ambulatory mild paraparesis and regained bone density.
The imaging findings, the unknown previous diet and the clinical and radiographic improvement made the diagnosis of NSH very likely.
Consumption of a balanced diet could have normalized the PTH concentration within three days and justified the normal values.
To the authors' knowledge, this is the first pathological vertebral fracture reported in a Jaguarundi with clinical improvement and normalization of bone mineral density following dietary change to a balanced and complete diet. This case report highlights the importance of feeding complete and balanced diets to wildlife kept in captivity, particularly growing animals.
MYOSITIS AND SEGMENTAL MENINGOMYLITIS IN AN ADULT DOG
M. Kolecka 1 , S. Schulze 1 , D. Farke 1 , A. Olszewska 1 , D. Nobach 2 , M. Schmidt 1 . 1 Small Animal Clinic Dept. Of Small Animal Surgery, JL University, Giessen, Germany, 2 Institute of Veterinary Pathology, JL University, Giessen, Germany. After clinical deterioration to non-ambulatory paraparesis therapy with trimethoprim (2.5 mg/kg) /sulfadiazine (12.5 mg/kg) BID, clindamycin (10 mg/kg) TID was started. After one week the dog returned to ambulation. After eight weeks medical therapy was stopped without recurrence of clinical signs.
There are few reports documenting cases with necrotising cerebellitis, myositis or poliradiculoneuritis due to infection with N.caninum. To or knowledge, it is the first report presenting clinical, pathological, immunological and MRI findings in an adult dog with myositis and segmental meningomyelitis caused by Neospora caninum. The subject underwent an MRI-scan which revealed a hyperintense structure, compatible with a dorsal intradural (extramedullary) mass at L1-L2 level. The latter was causing a dorsolateral compression of the spinal cord. Differential diagnoses included neoplasia, granuloma and hematoma.
The dog underwent decompressive surgery; a right L1-L2 hemilaminectomy was performed and the mass was successfully excised from the meningeal tissue. The recovery from general anaesthesia was unremarkable and the subject was kept hospitalised. Treatment included fluid therapy, amoxicillin clavulanate (Synulox), firocoxib (Previcox), gabapentin (Gabapentina) and methadone (Metasedin).Two days after surgery neurological findings were similar to the preoperative ones and the dog was discharged with the same medical treatment but with tramadol (Adolonta) instead of methadone (Metasedin). Histological analysis revealed that the mass was a fibroblastic osteosarcoma. At three months re-check, the dog appeared more paretic, and painful. Lumbar radiographies showed an osteolytic lesion at the level of L1. Due to the poor prognosis the owner opted for euthanasia.
To the authors' knowledge, this is the first case of a meningeal fibroblastic osteosarcoma originating at lumbar spine level in a dog. Twenty cases which underwent extraction of meningioma in the frontal lobe was included in this study. Investigated parameter were Edema-index (EI; degree of edema), Tumor-index (TI; degree of tumor) and HAS. Influence of TI and HAS to EI were investigated by multivariate analysis.
PTBE was found in 19 of 20 cases, mean of EI was 2.03 and mean of TI was 1.06. Statistical analysis proved that EI was not significantly influenced by TI and HAS.
We assessed PTBE of meningioma of the frontal lobe only to exclude influence of location of tumor to PTBE however this factor, to know if the location would influence to PTBE, is necessary to analyze to make precise relation.
In many cases, meningioma is not diagnosed until it grows large enough and causes neurologic symptoms. Actually TI were similar in all cases, hence there were no significant relation between TI and EI in this study. Because we did not examine the influences of histologic differentiation and blood circulation to PTBE, and case population was small these factors might be also affected to our results. Brucella canis is a gram-negative, intracellular coccobacillus, that can cause late abortion, epididymitis and prostatitis, and less commonly manifests outside the genital tract. Brucella canis occurs worldwide and stray dogs are suggested to serve as reservoirs, yet there is a lack of data on the current epidemiologic situation in Europe. The hypothesis of the study was that Brucella canis can be imported into Germany from Eastern and Southern European countries.
A medical records search in the database of our hospital was performed to identify dogs with a diagnosis of brucellosis (2011) (2012) (2013) (2014) (2015) and the database of IDEXX was searched for positive Brucella canis samples by PCR (n = 1667) or antibody detection (n = 2798).
Brucella canis infection was diagnosed in 4 female spayed dogs (age: 7 months to 2.5 years) with discospondylitis. Diagnosis was based on identification of Brucella spp. in blood culture followed by PCR-based species determination (3 dogs) and in one dog by detection of specific antibodies (IFAT 1:512). All dogs had been imported from Eastern European countries 6 to 23 months prior to presentation. IDEXX database search showed highest prevalence among submitted samples for Brucella canis DNA in Poland (6.5%, 28/432, CI 95 4.4-9.2) and Spain (11%, 28/255, CI 95 7.4-15.5) and positive antibody titres in samples (sample size >100) from 7 countries (Poland, 3.7%; Germany, 5.4%; Hungary, 4.3%; Denmark, 5.1%; Finland, 6.9%; France, 2.7%; Italy, 7.9%).
Brucella canis seems to be common in some European countries and should be considered in dogs with discospondylitis, even in young female spayed dogs.
SURGICAL TREATMENT OF LUMBOSACRAL FORAMINAL STENOSIS IN CATS
S.C. Medl, N. Medl. Anicura Kleintierklinik Babenhausen, Germany.
Two client-owned 12 and 13 years old european shorthair cats presented with a chronic history of severe progressive back pain and reluctance to walk or jump.
Case 1 showed severe back pain over the lumbosacral area and a marked lameness of the left hind leg. Orthopedic examination was normal.
Case 2 showed severe back pain over the lumbosacral area and severe paraparesis. Orthopedic examination was normal.
After an initial response to conservative treatment with corticosteroids or nonsteroidal anti-inflammatory drugs both cats worsened progressively over several weeks. Both cats underwent computed tomography and were each diagnosed with transitional vertebra (case 1 asymmetric, case 2 symmetric) at the lumbosacral junction resulting in spondylotic changes and severe bilateral lumbosacral foraminal stenosis and compression of the 7. lumbar nerve root.
In both cats a dorsal laminectomy of the first sacral vertebra was combined with bilateral foraminotomy of the lumbosacral intervertebral foramen. Via a dorsolateral approach the foramina were enlarged cranially and dorsally and the compression of the nerve root released. As suspected on CT all L7 nerve roots of the sciatic nerve were markedly enlarged.
The recovery was uneventful. At suture removal after 10 days one cat was markedly improved, the second cat showed a complete recovery.
Both had a good outcome after 6 months.
To our knowledge this is the first report on cats with transitional lumbosacral vertebrae resulting in degenerative lumbosacral stenosis including foraminal stenosis and surgical treatment using foraminotomy.
SYRINGOMYELIA ASSOCIATED WITH A SPINAL ARACHNOID DIVERTICULUM IN A PUG AND A SYRINGOPLEURAL SHUNT PLACEMENT
complete loss of function; therefore mild sensory decline might be undetected at early stages.
A within-subject study was designed to pilot a battery of standardised tests ("Sensory Tests") to assess the variability in response to auditory and visual stimuli, and relationship with age, in a cohort of 21 privately owned dogs aged 8+ years. Prior to testing, all dogs underwent standard physical and neurological exams by a qualified veterinary surgeon and were otherwise healthy.
Vision Test scores (i.e. from the Sensory Tests) did not correlate with age, had a strong positive correlation with the outcome of the Veterinary exam, and were significantly lower with a stimulus placed at 2m compared to 0m. Auditory Test scores had a moderate negative correlation with age but not with the Veterinary exam; however, older dogs were less responsive to the "clap" test. None of Veterinary exams correlated with age.
The results highlight dogs' reduced sensory abilities under certain conditions, which should be measured before cognitive assessment. The Vision Sensory Test and Veterinary exam detected dogs' response to visual stimuli similarly, while the discrepancies between the Auditory assessments require further investigation. Future research should focus on sensory function alterations specific to age-related pathology (e.g. cataract, high-tone hearing loss) and validate such tests with electrophysiological measures.
